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SUMMARY 


NASA Technical LA 



The results of an experimental investigation to determine the 
pressure-distribution characteristics of a conically cambered, wing with 
and without pylon-mounted engine nacelles are presented for Mach numbers 
of 1.6 and 1.9- Wing airfoil sections in the streamwise direction were 
composed of NACA 0004. 08-63 sections symmetrically distributed about a 
cambered surface conical about the wing apex. Pressure data are pre- 
sented for nominal angles of attack of -2 °, 0° , 4°, and 8° for a Reynolds 
number of 2.9 million for a Mach number of 1.6, and 2.6 million for a 
Mach number of 1-9* 

The pressure data obtained during this investigation indicate that 
the low-pressure region existing on the upper surface over the forward 
part of the wing was spread over a larger proportion of the local chord 
than would be the case for an uncambered wing. It could be expected, 
therefore, that a reduced value of drag due to lift would be realized as 
a result of the camber. 

The addition of the engine nacelles beneath the wing created large 
pressure changes on the wing, particularly on the lower surface, which 
were reflected in the chordwise and spanwise distribution of load. These 
effects resulted in a net increase of lift carried by the wing and an 
inboard shift of the spanwise location of the center of pressure. 


INTRODUCTION 


The pressure-distribution characteristics of airplane wings with 
externally mounted nacelles or stores are exceedingly difficult to pre- 
dict with satisfactory accuracy while it has become increasingly important 
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with the advent of thin wings to have an accurate knowledge of the load 
distribution. An experimental investigation of a model of an airplane 
with external engine nacelles was recently conducted in the Ames 6- by 
6-foot supersonic wind tunnel to provide information on this subject. 

The re stilts of pressure measurements on the wing of the model, both with 
and without the nacelles, are published herewith without detailed analysis 


NOTATION 


Free-stresm conditions: 

M Mach number 

<Iq dynamic pressure, lb/sq in, 

P 0 static pressure, - lb/sq in. 

Wing geometry: 
b span, in. " 

c local chord, in. 

c av average chord, in. 

a angle of attack of wing root chord, deg 
x chordwise distance from leading edge of local, chord, in. 
y lateral distance from wing root chord, in. 
z perpendicular distance from wing chord plane, in. 
Pressure data: 

p local static pressure, lb/sq In. 

c nc _ f c / p 7 -p,,\ 

c av span loading coefficient, / — — jdx 

av ’ J 0 \ c a v y 

Subscripts 


u 


conditions on wing upper surface 
conditions on wing lower surface 


l 
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APPARATUS AND EQUIPMENT 
Wind Tunnel 


The investigation reported herein was conducted in the Ames 6- by 
6-foot supersonic wind tunnel, vhich is of the closed throat, variable 
pressure type. Further information regarding this facility can be found 
in reference 1. 


Model 


The model used for this investigation represents a four-engined, 
bomber-type airplane having a slender, indented body with a cambered, 
low-aspect-ratio triangular wing and a sweptback vertical tail (see 
figs. 1 and 2) As shown in figure 3* the model wing was liberally 
instrumented with static-pressure orifices on the upper right and lower 
left wing surfaces and to a lesser degree on the lower right and upper 
left wing surfaces. Support in the wind tunnel was provided by a sting 
which was an integral extension of the afterbody. 

The wing utilised on the model was of triangular plan form having 
the leading edges swept back 60 ° and the trailing edges swept forward 
10 °, providing an aspect ratio of 2 - 3 * The wing was mounted on the body 
with. 3° incidence . Airfoil sections in the streamwise direction were 
composed of NACA 000^.08-63 sections symmetrically distributed about a 
cambered surface derived from a modification of the method suggested in 
reference 2 and expanded in reference 3 . In reference 2, a cambered 
shape is derived which should support a nearly elliptic span load distri- 
bution at the design conditions. The derived shape was cambered out- 
board of 80 percent of the local semispan hut, for structural reasons, 
the cambered portion of the wing of the present investigation was limited 
to the area outboard of 85 percent of the local semispan. The resultant 
cambered shape was conical about the wing apex and planar inboard of 85 
percent of the local semispan. Ordinates of the cambered surface are 
given in table I. 

Ducted engine nacelles were mounted on removable pylons beneath the 
wing as shown in figure 2. Also shown are the elevons, which remained 
undeflected during the present investigation, and the landing gear fair- 
ings, which protruded above and below the wing contour. 
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DATA REDUCTION 


The local static press-ares existing on _ the model wing were transmitted 
outside the test section by pressure tubing sued introduced into one side 
of differential pressure transducers. The opposite side of each trans- 
ducer diaphragm was subjected to a common reference pressure which was 
maintained nearly constant at a value midway between the maximum and min- 
imum expected model static pressures. The electrical output of each 
transducer was then digitalized and recorded. The wind-tunnel total 
pressure was measured separately by two additional differential pressure 
transducers and recorded similarly. Measurement of the absolute pressure 
of the reference supply was performed by two absolute pressure trans- 
ducers. From these measured data, the pressure coefficients presented 
herein were calculated. 


TESTS AND PRECISION 


Pressure-distribution measurements were obtained at several spanwise 
stations on the upper and lower surfaces of the model wing, both with and 
without engine nacelles. Tests were conducted at nominal angles of 
attack of -2°, 0°, 4°, and 8 ° for Mach numbers of 1.6 and 1.9- The 
Reynolds numbers of the tests, based upon the wing mean aerodynamic 
chord, were 2.9 million for M = 1.6 and 2.6 million for M = 1 . 9 . 

Each of the pressure measurements, that Is, total pressure, reference 
pressure, and wing local pressures, is estimated to be accurate within 
about l-l/2 percent of the dynamic pressure. Since these three separate 
measurements were involved in the calculation of each pressure coeffi- 
cient, the mean measurement error was calculated by the root mean square 
method to be about 2-1/2 percent "of the dynamic pressure. Although this 
may represent the error, in absolute pressure magnitude, inspection of the 
data" indicates that the distribution of pressure along any chord is con- 
siderably more accurate. This might be expected since fixed values of 
two of the variables, total pressure and reference pressure, were usually 
used for calculation of the pressure coefficients existing along any chord. 

In addition, the pressure measurements on the wing are subject to 
an error caused by stream angularities and stream ambient pressure grad- 
ients . The model was tested with the wings in a vertical plane since it 
has been shown in reference 1 and some unpublished work that there is 
little flow angularity in horizontal planes (the pitch plane of the 
model). There are, however, ambient static -pressure gradients in the 
vertical plane as large as 4 percent of the dynamic pressure. Since 
these gradients do not change abruptly in the longitudinal direction, 
they probably do not mask any local flow phenomenon. 
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The angle of attack of the model with respect to the tunnel center 
line is estimated to be accurate within 0.1°. 


RESULTS AMD DISCUSSION 


To permit a more graphic presentation of the results of this 
investigation, it was desirable to select representative data which 
would show the upper and lower surface pressure distributions at equiva- 
lent spanwise locations. With the instrumentation provided on the model, 
however, this was possible only by combining the pressure distributions 
measured on the left- and right-hand wing panels. This has been done in 
the graphical results presented herein for nominal angles of attack of 
0°, 4°, and £P. The pressures measured on the lower left and upper right 
wing panels have been plotted on a plan view of the right wing panel at 
a.1 1 common spanwise locations. A tabulation of the measured pressure 
coefficients is presented in tables II and HI. 


Pressure Distribution 


Without nacelles .- An examination of the pressure distributions 
shown” in figure 4 for the model without nacelles at M = 1.6 indicates 
that the highly localized low-pressure peaks characteristic of the flow 
over the leading edges of uncambered wings have been reduced in magnitude 
and distributed over a larger percent of the local chord by the effects 
of the conical camber. This redistribution of the low-pressure region 
over a greater area on the cambered wing should permit attainment of higher 
leading-edge suction forces, and hence a lower drag due to lift, than 
that for uncambered wings. 

Although not proved conclusively, there are indications In figure 4(c) 
of the presence of a shock wave on the upper surface of the wing, partic- 
ularly at the 34-pfercent-semispan station, for an angle of attack of 8 . 5 °. 
Shock waves of this nature have been reported in references 4 and 5 for 
uncambered wings having similar ratios of leading-edge sweep to Mach line 
sweep. The effects of Reynolds number were not investigated during the 
present tests, but it was shown in reference 5 that an increase in Reynolds 
number delayed the formation of such a shock wave to higher angles of 
attack. 

On the lower surface of the wing, figure 4(a) shows an expansion 
region near the leading edge at an angle of attack of -0.1° for a Mach 
number of 1.6. This region of low pressures Is most evident where the 
camber is greatest, that is, near the wing tip. As an example, the lower 
surface pressures measured at the 85 . 6 -percent-semispan station indicate 
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the presence of a localized expansion , of the type reported in reference 6 
over the forward 5 percent of the local chord terminated by a shock wave. 
Following this weak shock wave, a region of separated flow apparently 
exists aft to about 45 percent of the local chord where a strong shock 
wave stands . __ _ . . _ . 

The influence of the body is noticeable principally at the most 
inboard station, see figure 4, which was near the wing-body juncture. 
Actually the Bpanwise locations of the orifices varied as can be seen in 
figure 3 , but the data have been plotted on a streamwise axis which was 
located visually as a "good average location for all the orifices, both 
upper and lower. The wing-body fillet, which was quite generous near the 
wing trailing edge, was designed to fair into the elevon with the elevon 
deflected upward 3 ° • The upward sweep, with respect to the wing chord 
plane, of the trailing edge of the fillet probably caused the compression 
on the upper surface of the wing and the expansion on the lower surface 
which can be seen aft of about 85 percent of the local chord. An expan- 
sion on the upper surface between 60 and 85 percent of the local chord 
was probably caused by the indented portion of the body. 

Through necessity, the landing gear fairings were in place for all 
the tests. Their effects upon the wing pressure distributions are diffi- 
cult to isolate but are believed to be small. The pressure variations 
near the elevon hinge line are likely to be the result of the gap and 
possible misalinement of the elevon. 

At M = 1 . 9 , the data of figure 5 show that the pressure distribu- 
tions measured on the-wing without nacelles are generally similar to 
those measured for M = 1.6. 

With nacelles . - The addition of the nacelles beneath the wing can 
be seen, from comparisons of figures 6 and 7 with figures 4 and 5j to 
have produced large changes in the distribution of pressure on the lower 
surface of the wing at Mach numbers of 1.6 and 1.9- The pressure distri- 
butions measured on the upper surface of the wing were relatively 
unchanged by the addition of the nacelles. 

Large chordwise pressure gradients in the vicinity of the inboard 
nacelle afterbody can be seen, in figures 6 and 7 , to have existed at 
each of the test Mach numbers. In particular, a region of pressures 
higher than those measured, for the wing without nacelles existed at the 
34-percent-semispan station in the proximity of the nacelle afterbody. 
These pressures increased in magnitude with increasing angle of attack. 
Near the base of the nacelle an expansion occurred, followed by an abrupt 
compression. After the latter compression, the flow smoothly expanded 
in the chordwise direction. 
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The flow field midway "between the inhoard and outboard nacelles was 
very complex because of the proximity of each of the nacelles . At the 
58 -percent- semi span station, for instance, a series of very abrupt pres- 
sure changes existed throughout the angle-of -attach range for each of the 
test Mach numbers. These pressure changes are probably a result of the 
exit shocks from the inboard nacelle, the inlet shocks from the outboard 
nacelle, and the oblique wave from the supporting pylon of the outboard 
nacelle . 


LOADING 


Since large pressure differences have been shown to exist on the 
wing due to the presence of the nacelles, it is of interest to determine 
the effects of the nacelles upon the spanwise load distribution. Fig- 
ure 8 shows the spanwise variation of loading coefficients for the wing 
with nacelles compared to that for the wing without nacelles for the two 
test Mach numbers. The curves for the wing without nacelles were obtained 
by averaging the integrated chordwise pressure distributions measured on 
the left and right wing panels, thus largely eliminating the effects of 
stream asymmetries. The curves for the wing with nacelles were obtained 
by the addition of the measured increments of loading coefficients due 
to the presence of the nacelles to the average loadings obtained without 
nacelles. . ... 

For a Mach number of 1.6, figure 8 (a) indicates that the presence of 
the engine nacelles beneath the wing creates rather large changes in the 
span load distribution. The net result was an increase of the total lift 
carried "by the wing and an inboard shift of the spanwise location of the 
center of pressure at 4.2° and 8.5° angles of attack. For a Mach number 
of 1 . 9 , figure 8 (b) shows incremental loadings due to the nacelles similar 
to those measured for a Mach number of 1.6. 


CONCLUDING REMARKS 


Results of the pressure distribution investigation of a conically 
cambered, triangular wing of aspect ratio 2 . 3 , both with and without 
pylon-mounted engine nacelles, may be summarized as follows: 

1. A smooth expansion on the upper surface occurred near the lead- 
ing edge at wing angles of attack from about - 2 . 2 ° to 8 . 5 ° in contrast 
to the concentrated high negative pressures which are characteristic of 
uncambered wings. 
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2. Rear zero angle of attack, a localized expansion occurred on 
the lower surface very near the leading edge, similar to that usually 
found on the upper surface of uncambered wings at angle of attack. This 
expansion disappeared with . increasing angle of attack. 

3- The addition of the nacelles beneath the wing caused large 
changes in the pressure distributions measured on the lower wing surface. 
The upper surface was' affected to a much lesser degree. 

4. The net effect upon the span load distribution of the addition 
of the nacelles was an increase of total lift carried by the wing and 
an inboard shift of the spanwise center of pressure for angles of attack 
of approximately 4° and 8°. 


Ames Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Moffett Field, Calif., Feb. 3, 1956 
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TABUS I.- COORDINATES OF CAMBERED SURFACE 



Chord 

plane 


Span station 

Span station 

Span station 

Span station 

Span station 

3-324 in. 

5.290 in. 

8.088 in. 

9.176 in. 

10.588 in. 

X 

~z 

X 

-z 

X 

-z 

X 

-z 

X 

-z 

0 

0.095 

0 

0.151 

0 

0.231 

0 

0.262 

0 

0.303 

.058 

.077 

.093 

.122 

.l4l 

.187 

.161 

.212 

.185 

.245 

.118 

.065 

.187 

.104 

.286 

.158 

.324 

.180 

• 374 

.207 

.178 

.055 

.284 

.088 

.433 

.135 

.492 

.153 

.567 

.176 

.240 

.047 

.382 

.075 

.584 

.114 

.662 

.130 

.764 

.14 9 

•303 

•039 

.483 

.063 

.737 

.096 

.837 

.109 

.965 

.126 

.367 

-033 

• 585 

.052 

.894 

.080 

1.014 

.090 

1.171 

.104 

.433 

.027 

.690 

.042 

1.054 

.065 

1.196 

.073 

1.380 

.085 

.501 

.021 

• 797 

.034 

1.218 

.051 

1.382 

.058 

1.595- 

.067 

.569 

.016 

.907 

.026 

1.385 

.o4o 

1.572 

.045 

1.814 

.052 

.640 

.012 

1.019 

.019 

1.557 

.029 

1.766 

• 033 

2.038 

.038 

.712 

.008 

1.133 

.013 

1.731 

.020 

1.964 

.022 

2.267 

.026 

•785 

.005 

1.250 

.008 

1.910 

.012 

2.167 

.013 

2.501 

.015 

.860 

.002 

1.370 

.004 

2.093 

.005 

2.375 

.006 

2.740 

.007 

• 937 

.001 

1.493 

.001 

2.281 

.001 

2.58T 

.002 

2.985 

.002 

1.016 

0 

1.618 

0 

2.472 

0 

2.805 

0 

3.236 

0 

31.941 

0 

28.187 

0 

22.864 

0 

20.796 

0 

18.077 

0 


Span station 
12.971 in. 

Span station 
16.000 in. 

Span station 
17.000 in. 

Span station 
18.062 in. 

Span station 
19.000 in. 

Span station 
19.500 in. 

X 

-z 

X 

-Z 

X 

-Z 

X 

-z 

X 

~z 

X 

-z 

0 

.227 

.459 

.695 

.936 

1.182 

1.434 

1.691 

1.954 

2.222 

2.496 

2.777 

3.064 

3.367 

3.657 

3.965 

13.519 

0.371 

.300 

.254 

.216 

.183 

.154 

.128 

.104 

.083 

.064 

.046 

.031 

.019 

.009 

.002 

0 

0 

0 

.200 

.566 

.857 

1.155 

1.459 

1.769 

2.086 

2.410 

2.741 

3-079 

3-425 

3-779 

4.141 

4.511 

4.890 

7.774 

0.457 

.390 

.314 

.266 

.226 

.190 

.158 

.128 

.102 

.079 

.057 

.039 

.023 

.011 

.003 

0 

0 

0 

.297 

.601 

.911 

1.227 

1.550 

1.879 

2.216 

2.561 

2.912 

3.272 

3.639 

4.016 

4.400 

4.793 

5.146 

5.860 

0.486 
•393 
• 333 

.283 

.240 

.202 

.167 

.136 

.108 

.084 

.061 

.04l 

.024 

.012 

.003 

0 

0 

0 

.316 

.638 

.968 

1.304 

1.647 

1.997 

2.355 

2.720 

3.094 

3.476 

3.830 

0.516 

.417 

.354 

.301 

.255 

.214 

.178 

.144 

.115 

.088 

.064 

.045 

0 

.332 

.672 

1.018 

1.371 

1.732 

2.042 

0.547 

.439 

.372 

.316 

.268 

.225 

.192 

0 

.341 

.689 

1.045 

1.088 

0.557 

.451 

.382 

.325 

.318 
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TABLE II. = EXPERIMENTAL PRESSURE COEFEICIENTS ; M = 1.6 
(a) Upper surface, left wing panel 


2y 

b 

x/c 

Without nacelle a 

With nacelles 

a. - -0.2° 

a ■ -0.1° 

a - 4.2° 

a - 8.5° 

a - -2.2° 

a - -0.1° 

a - 4.0° 

a - 8.3° 

0B97 

ooooooo 

ooooooo 

coocooo 

mi 

0251 
0.1 7 8 
0117 
0B9 9 
OBO 0 

83 ?! 

017 7 
0B91 
OB 2 t 

OBO 0 

~ OB 8 5 

0 3 98 
0106 
OB 4 1 

- 0B4 5 
-OJ. 2 5 

- 0148 

- 024 4 

OB 6 2 

- OB O 2 

- 0.15 2 

- OBO 4 

- 0B7 1 
-0285 
-0342 

OOOOOOO 

0355 
0172 
0178 
OB 9 3 
0 B 3 0 
OBI 4 
- 0B78 

0396 
0 J 41 
0272 

- OB 2 3 

- OB 9 0 
-0115 

- 0.2 1 2 

0392 
OB 9 9 

- OB 4 1 
-0135 
-0195 

- 02 0 9 

- 0J2 89 

OB 07 

0.6 3 4 

OB 2 1 

- OB 5 1 

- 0276 

- 0.35 7 

-0301 

- OB 8 1 

- a2 3 6 

- 0.2 9 6 


0.7 o 7 

OBO 0 

- OB 5 9 

- 0291 

- 035 S 

- 032 8 

- 0B9 8 

- 0-2 7 3 

- 015 51 


OBOO 

0.014 

- 013 3 7 

- 0260 

- 0326 

- OBI 5 

- 0 B 7 8 

- 013 61 

- 0357 


osoo 

053 4 

- 0133 t 

- 0338 

-0320 

OBOO 

- 0351 

- 02 3 8 

- 0337 

0-6 4 5 

u^oo 

- 0-3 3 3 

-0135 

0276 

0.4 3 3 

- 0 J 59 

- 0B5 3 

OB 4 3 

0.4 6 4 


UJ0U9 

027 9 

OBI 3 

OB 6 1 

-014 2 

03 46 

0-36 3 

0108 

- OB 8 3 


0379 

OJ 5 8 

0.08 3 

-0356 

- OBO 2 

0 J 99 

0 B 9 8 

- OB 4 2 

-0178 


UJ.54 

0B6 6 

- 0B3 9 

-OJ 77 

- OB 8 9 

0 B 7 1 

- 0B5 2 

- 0 J 0 1 

- 0.2 8 7 


(>J3 92 

OB 2 0 

- OB 6 0 

- 0 266 

-OJU 

0B4 1 

-0249 

-0-2 4 8 

-0319 


0404 

0.0 3 9 

- 0B2 3 

- OB 4 5 

- 0 J 2 9 

0254 

- OBI 3 

- 0.2 3 2 

-0310 


05 0-4 

055 9 

OBI 1 

- 0.16 0 

-0380 

0354 

0 B 3 6 

- OJ. 3 5 

-0313 


0^04 

OB 4 2 

- OBO 3 

- OB 7 8 

- 0B9 1 

OB 2 2 

- OBI 8 

- OB 7 9 

- 0.30 2 


0.7 2 9 

0.0 6 8 

0B2 3 

- OB 6 3 

-0212 

OB 30 

— 

- OB 7 2 

-0199 

0.4 5 7 

0.0 0 0 

0132 

0.21 9 

0369 

035 5 

0168 

0B27 

01541 

0.426 


0.0 2 8 

0248 

0-17 8 

OB 09 

-0152 

OB 27 

0149 

OB 3 0 

- OB 8 8 


0.0 5 0 

019? 

OB 8 2 

- OB 6 0 

-020 6 

0 J 2 5 

OB 5 2 

-0266 

- OJ 7 6 


OB 99 

OB 4 7 

- 0B3 6 

- OB 15 

-0316 

0 B 7 8 

0B4 2 

- 0B9 6 

-0178 


0149 

0.034 

- OB 4 4 

-0285 

- OBI 5 

0 B 3 2 

-0361 

- OB 5 5 

- 015 4 8 


05 0 2 

- OBI 0 

- OBO 8 

“OB 1 3 

- OB 2 7 

0 B 6 0 

0251 

OB 6 3 

OB 7 9 


0^0 2 

OB 6 4 

0.01 0 

- OB 58 

- OJ 6 7 

0 J 0 4 

0 B 5 4 

- OBI 9 

- OB 7 9 


0.6 7 7 

0 B 6 1 

OBI 9 

- OB 58 

- 0 J 5 1 

OB 9 3 

0248 

- OB 2 7 

- OB 9 0 


0.7 5 2 

0.0 6 2 

0.0 3 1 

- 03 4 6 

-0109 

0397 

0353 

- 0314 

- 03 5 9 


OB 1 4 

OB 5 1 

0133 7 

- 03 1 5 

- OB 7 4 

0343 

OBO 6 

- OB 51 

- OJO 2 


OB 2 5 

OB 4 9 

OB 3 1 

- OB 3 3 

- 0B7 6 

0 B 2 7 

- OBO 6 

- 0B6 5 

- 0J17 


OB 5 0 

0.0 S 3 

- OBO 5 

- OB 6 4 

- 0 J 0 9 

OBI 2 

- OBI 9 

- OB 7 3 

-0122 


0575 

0534 

- OBO 3 

- 03 6 1 

-010.8 

OBOO 

- 033 3 

- 0B8 7 

- 0J.4 8 


0.9 0 0 

0543 

OBI 0 

— OB 4 8 

- OB 9 2 

0307 

-0224 

- OB 7 8 

- OJ 2 6 


OS 5 0 

OB 3 0 

- OBI 3 

- 0.0 7 5 

- 0 J 1 0 

OBO 4 

-OBO 7 

- OB 4 4 

- OB 9 9 

0.2 3 4 

OB 39 

OB 4 0 

OB 3 3 

-OB 0 0 

- OB 30 

0 B 8 5 

03 6 3 

OB 2 7 

-020 6 


OB 50 

0 jO 3 4 

OBO 4 

- 034 1 

OB 8 9 

0374 

034 3 

-0202 

- 03 4 9 


OB 7 5 

OB 3 2 

OB 0 7 

- OB 4 3 

- OB 9 9 

0 B 5 1 

OBI 9 

- OB 3 4 

- OB 8 3 


0.9 0 0 

0.0 3 0 

OBO 5 

- 0B4 4 

-0107 

0 B 4 9 

0.014 

- 0B3 8 

- OB 8 5 


0535 

- 0.0 0 2 

- 002 3 

- 0376 

-0129 

03 50 

0 B 3 3 

- OB 2 8 

- 03 8 3 


0.9 7 0 

OB 3 2 

OBO 4 

-OB 5 2 

- OB 9 9 

OBI 6 

- 0.0 0 5 

- OB 5 1 

- OB 9 7 

0 J56 

05 0 0 

013 3 3 

OBI 1 

-OB 3 2 

- OB 8 2 

0 B 4 5 

OBI 2 

- OjO 3 8 

- OB 7 6 


0.9 2 5 

0.02 1 

- OBO 4 

- OB 4 0 

- OB 9 9 

0317 

-0200 

-0353 

- 0184 


0.9 5 0 

- 013 7 1 

- 013 7 9 

- 0 J 08 

-0173 

- 0370 

- 037 4 

- OB 9 3 

- OJ 6 6 


0.9 7 0 

- OB 5 2 

- 0 .0 5 4 

- OB 88 

- 0 J 3 0 

- OB 4 5 

- 0B4 8 

- OB 6 9 

- OJ 2 4 
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TABLE II.- EXPERIMENTAL PRESSURE COEFFICIENTS; M = 1.6 - Continued 

(b) Lower surface, left wing panel 


$ 


Without 

With nacelles 


cl - -2.2° 

<L - -0.1° 

a. - H.2? 

a - 8.5° 

a - -3.2° 

a - -0.1° 

a - 4.S° 

a - 8.3° 

0.8 5 6 

O .00 0 

- 03343 

- OB 0 8 

0.0 8 0 

0.24 4 

- 02 45 

-0X59 

OBO 5 

OB 35 


0.0 5 0 

-0285 

- 0B9 5 

-OB 38 

OB 6 2 

-0353 

-034 7 

-0187 

OB 7 3 


0J.0 0 

- 0.27 4 

- OBI 8 

OB 07 

0.2 4 4 

-0305 

-0223 

- OB 8 3 

OJ. 3 7 


0J20 0 

- OB 5 8 

- 0 2 4 0 

OB 8 5 

OB 34 

- OB 9 8 

-0190 

- OB 2 3 

0217 


03 0 0 

- 0265 

-0250 

0100 

0233 

-0X3 53 

- 0X9 0 

- OB 21 

0X2 3 9 


QAOO 

- 0261 

- 0235 

010 4 

0X326 

-0171 

- 0156 

OB 07 

0.2 5 2 


0525 

-0256 

“0265 

0103 

OB 17 

-0157 

-012 8 

0105 

013 6 4 


0.7 0 0 

- 0117 

0 B 2 8 

OJ. 09 

OB 4 4 

— 

— 


— 

0 >5 8 0 

0 x 30 0 



_ _ _ 

- » - 



OB 9 2 

0370 

0.4 8 6 

OB 31 


0D15 

- 0B7 0 

- 0152 

0134 

0X36 8 

- OB 11 

-0146 

OB 3 9 

OB 2 0 


on 5 0 

- 0286 

-0107 

OJ. 6 3 

0319 

-0187 

-0114 

OB 9 1 

0.4 2 2 


0X3 7 5 

- 0326 1 

-0X197 

0167 

0.3 0 0 

-0166 

- 0X37 3 

0240 

OB 2 2 


0100 

- 0274 

-014 3 

OJ. 4 0 

0251 

- 0129 

OBO 3 

031 3 

0.4 1 3 


020 0 

- 0145 

- OB 0 6 

0.1 2 3 

OB 2 3 

-0147 

- 0B52 

OB 3 9 

0207 


0.3 0 0 

-0251 

0 B 3 6 

OJ. 17 

0B2 2 

- 0176 

-0114 

0.2 31 

OB 9 2 


03 9 2 

-0X342 

-0X317 

0X374 

0189 

- 0B8 1 

0 B 2 9 

016 5 

0.2 8 6 


05 0 0 

-0241 

- OBO 9 

OB 81 

0.1 8 9 

-0110 

- 0B4 1 

02 8 5 

0.44 4 


0 £ 0 0 

-0243 

“0231 

OB 4 8 

0121 

- 0147 

- 0 B 8 3 

014 1 

OB 5 0 


0.7 0 0 

-0X347 

- OBI t 

OB 6 9 

016 3 

-0190 

-0104 

OB 9 5 

010 6 


0.7 5 6 

- 0X373 

- OX) 3 6 

0X34 1 

0X85 

- OB 65 

- 0X375 

0244 

OJ. 3 9 


0.7 8 0 

-OBI 3 

OB 3 4 

OJ. 02 

019 1 

- OB 45 

OBO 9 

OB 7 8 

OJ. 69 


OOOO 

- OBI 7 

0B2 4 

OB 8 9 

0169 

- OB 78 

- - _ 

OB 4 4 

0135 


0.8 25 

- 0 BO 9 

0229 

OB 89 

0174 

-0100 

- - - 

OB 24 

010 1 


OB 5 0 

- 0X30 4 

0X341 

OB 9 1 

0180 

- 0B98 

- 0B3 4 

0.013 

OB 8 2 


05 5 0 

- 024 1 

- 0202 

0257 

0141 

- 0B54 

- 0B10 

- OBO 6 

OB 4 0 

0.4 6 2 

0514 

- 028 8 

- 019 7 

0141 

039 S 

- OB 8 9 

-0226 

- 0B5 6 

0101 


0X3 23 

- 0275 

- 0x91, 

0.17 4 

0398 

- OB 87 

- OBI 8 

- OB 3 2 

010 8 


0.0 4 7 

- 033 2 

“0207 

0162 

0331 

- OB 9 6 

- OBO 0 

- 0X301 

0J.22 


0576 

-0157 

0271 

0222 

0 37 8 

-0245 

- OBO 8 

OB 6 7 

0163 


OB 9 9 

- 0X3 3 8 

012 1 

0247 

0367 

- OBI 8 

OBO 9 

OB 9 3 

018 2 


02 0 6 

0X3 3 4 

OB 8 8 

0176 

OB 8 0 

-0X335 

OBI 7 

0134 

0.2 4 6 


0259 

0X30 7 

OB 4 6 

0142 

025 1 

- OB 70 

- 0B30 

OB 2 6 

OB 5 2 


0306 

- OB 24 

OBI 8 

0110 

OBI 1 

-0189 

- 0170 

- OB? 3 

OB 6 2 


0402 

- 0.0 0 3 

0X337 

OJ. 30 

OB 3 8 

0.0 9 2 

0135 

OB 0 5 

0242 


0501 

- 0X309 

0X33 9 

OX. 1 3 

0 x 818 

0 B 1 6 

0B6 6 

0X5 4 

0248 


0504 

- 0X31 7 

0217 

0X39 6 

0196 

OBI 1 

0 B 5 7 

015 0 

OB 4 8 


0.7 0 5 

- OBI 9 

OBI 0 

0.0 8 6 

0178 

- OB 50 

- O .0 O 7 

0112 

OB 6 O 


0.7 5 5 

- 0X335 

- OBO 4 

OX) 6 0 

0 J- 5 4 

- OB 96 

- OB 5 8 

0J.0 5 

0J.71 


0.7 9 7 

- 0X333 

- 0B04 

OB 6 2 

0X4 6 

- OJ. 4 3 

- 0 B 9 7 

OB 6 9 

0112 


OB 13 

- 0 BO 1 

0X335 

OB 95 

0179 

-0112 

- 0B6 3 

0JL1 0 

OJ. 6 5 


0256 

- 0B29 

OBI 3 

OB 7 0 

0.1 5 2 

-0118 

- OB 6 3 

OB 7 9 

014 8 


0507 

- 0259 

0.0 0 1 

OB 5 8 

0 J_3 8 

-01 60 

-0115 

OB 0 3 

OB 7 6 


03 5 7 

- 0X3 7 2 

- 0X330 

OB 26 

0107 

-0108 

-0269 

- OBI 5 

024 3 

0J40 

0200 

032 1 

0 35 2 

0J4 O 

025 1 

0.48 a 

0495 

0.4 6 4 

012 8 5 


0215 

- OBI 3 

-025 8 

0168 

032 9 

- OB 91 

0 B 5 9 

013 4 8 

OB 6 0 


0.0 2 0 

- OBI 6 

- OB 5 2 

0.1 38 

0283 

- - - 




_ _ _ 


0256 

- 020 5 

- OB 0 3 

OJ. 25 

025 3 

OB 43 

0128 

0.2 76 

0.44 4 


0275 

“0249 

OBI 4 

0104 

OB 2 8 

0.0 3 9 

OB9 3 

0-2 30 

0.4 0 7 


0.10 0 

- OB 3 1 

OBI 1 

0111 

0233 

OBO 8 

0B6 8 

0.2 2 0 

0490 


0150 

- 0X30 0 

0X357 

OJ. 34 

OB 5 0 

OBO 2 

0 B 7 8 

o.a 75 

033 2 


OB 5 0 

-0203 

OB 4 1 

OJ. 09 

OBI 7 

- OB 36 

-0291 

OB 9 4 

0.3 3 8 


030 6 

- 0B25 

022 5 

OB 9 7 

0207 

- 0162 

- OlO 3 

OB 5 0 

0143 


0.4 0 0 

- OB 2 2 

0B2 4 

OB 9 9 

0198 

-OB 69 

- 0 B 3 7 

0217 

OB S 3 


0500 

- 0X347 

OBO 0 

0X3 71 

0166 

0116 

0X3 3 

0.3 01 

OB 3 9 


0500 

-0X14 6 

- OBO 2 

0264 

OJ. 5 1 

0 B 8 3 

0JL0 5 

0170 

02 89 


0.7 0 0 

- OB 5 4 

- 0214 

OB 4 7 

Ol 3 5 

OB 1 8 

OB 50 

0135 

0.3 5 2 


OB 1 2 

- 0X358 

- OBI 6 

OB 4 3 

01 3 0 

- OB 5 8 

- 0B19 

OB 6 2 

0183 


0537 

- 0.014 

0X32 7 

0.0 8 2 

0J.5 7 

- 0J02 4 

0B10 

0 x 02 

0X13 


OB 5 0 

- OBI 2 

0X315 

OB 7 9 

0 J.5 5 

- OB 90 

- 0B58 

OB 4 1 

- OB 19 


OB 75 

- OB 6 9 

-0240 

OB 25 

0.11 1 

- 0117 

- OB 8 3 

0.0 4 3 

OB 9 9 


05 0 0 

- 0X37 5 

- 0X3 4 B 

OB 1 8 

0102 

- OB 93 

-0B56 

OB 8 3 

0124 


0925 

-0X357 

- 0X38 8 

0X3 4 0 

0X13 

- 0B79 

- 0B37 

0X3 9 8 

0J.38 


0950 

- 0X357 

- 0.0 2 8 

OB 2 9 

Olio 

-0127 

- 0B80 

OB 3 4 

OB 8 4 

0J.03 

020 0 

0-4 8 2 

0508 

0-4 6 1 

£14 3 9 

0458 

0.4 8 4 

0.41 8 

0.4 3 4 


OB 15 

OB 5 2 

0106 

0.3 2 9 

OB 7 4 

OB 14 

0B77 

0196 

013 54 

0104 

0X325 

0X336 

0286 

0J.98 

055 9 

OBI 2 

0X374 

0 x 81 

02 4 7 


OB 50 

0X30 4 

0251 

0J.4 6 

0 B 2 4 

- 0B5 4 

OBO 9 

0X3 91 

OJ. 8 2 


0J.0 0 

- OBO 7 

OB 2 4 

0109 

OBO 5 

- 0B24 

OB 3 4 

0100 

OB 0 4 


0150 

0X316 

0X33 8 

OB 9 6 

0180 

0148 

0166 

0.2 2 0 

OB 6 8 

0X03 

020 0 

0X30 4 

0X334 

0X399 

0 J. 7 3 

0X31 5 

OX) 4 1 

0J.08 

0J.89 


0250 

0.0 2 8 

0259 

OJ. 36 

OBI 9 

OB 50 

0 B 7 8 

016 8 

OB 8 3 

OB 89 

035 0 0 

OB 2 8 

OB S 9 

Oil 6 

OBI 4 

0228 

OB 6 2 

OJ. 33 

OB O 9 

0 B 7 6 

OB 0 0 

0X30 3 

0X334 

OB 9 5 

018 3 

OBO 0 

0B47 

0J.63 

0X513 

0.0 62 

0.7 0 O 

0X109 

0X34 6 

0111 

018 9 

-0136 

- 0B7 2 

OB 0 5 

0X3 3 8 

0 D 5 5 

0.7 5 0 

OBI 4 

OB 4 0 

0J.08 

OJ. 87 

-0112 

- 0 .0 7 0 

JO 07 

012 2 

0 D53 

0950 

- OB 8 2 

-0B47 

0X3 0 0 

OB 5 9 

- 0B03 

0210 

OB 7 0 

0185 
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TABLE II.- EXPERIMENTAL PRESSURE COEFFICIENTS; M = 1.6 - Continued 
(c) Upper surface, right wing panel 


2 7 


| Without nacelle* 

! Wth E*CJLU. 

TT 


a. - - 2 . 2 ° 

a - - 0 . 1 ° 

a - *.S>° 

• - e. 5 0 

a - -e. 2 ° 

a - -0.1° 

• - 1 . 2 ° 

a - 8 . 3 0 

OJ3 5 6 

04)00 

- 01537 

- 031 6 

“04)6 9 

043 2 3 

- 042 38 

- 054) 

- OJ? 7 4 

- 040 1 0 


04)5 0 

050 0 

016 2 

04) 3 3 

-017 4 

0152 

0120 

04) 5 5 

- 04)3 6 


0400 

- - - 

- - - 

... 

... 

04)89 

04)4 3 

-0.0 3 7 

- 01 8 9 


0500 

0 jO 3 8 

- 04)3 8 

- 01 6 9 

- 042 9 8 

- 04)20 

- 04)79 

“ 01 7 S 

- OH S 3 


0^09 

- 04)1 2 

- 04)9 t 

- 042 3 3 

- 014 3 

-04)42 

- 010 5 

“ 0.2 31 

- 0.2 9 7 


0.7 0 0 

- 04)8 6 

- 013 S 

“ 042 6 6 

- 013 9 

- 04)33 

-013'2 

- 0.2 4 6 

- 0120 


0.9 0 0 

- 0 4)7 4 

- 015 1 

-035)0 

-016 8 

- 04)1 6 

- 04)9 5 

“ 0.2 51 

- 01 2 3 

0.64 5 

04)0 0 

0478 

0.257 

042 8 2 

010 8 

0402 

0.41 1 

018 9 

Oil 5 


0.7 5 6 

0302 

- 04)3 9 

-0133 

- 01 1 1 

- 04)01 

- 04)6 2 

- 01 2 e 

- OH 4 4 


0.7 7 7 

04)0 7 

“04)3 8 

“ 01 09 

- 010 9 

- 04)07 

- 04)4 3 

- 01 01 

- U2 2 2 


0550 

OjOO 4 

“ 04)39 

" 04)97 

- 0572 

-04)19 

- 04)4 7 

- 01 01 

- a* 51 

0£80 

0450 a 

04)8 1 

0 4)1 0 

01 6 1 

018 4 

04)1 1 

04)9 S 

U.2 6 8 

0.4 1 7 


0.0 1 5 

0-27 5 

0432 9 

0104 

- 04) 9 O 

042 6 3 

04231 

0151 

04) 5 5 


0.0 5 0 

OIL 2 9 

04)58 

- 04) 6 1 

- 0422 5 

0109 

04)4 9 

- 04)53 

- OJ 4 8 


04)75 

04)7 1 

- 04)0 2 

- 0137 

- 0426 2 

04)7 8 

04)0 9 

-0110 

- 01 8 8 


0405 

04)0 9 

- 04)64 

-0509 

- 012 2 

04) 1 5 

- 04)5 9 

- Ol 7 2 

- OH 5 O 


0500 

- 04)0 6 

- 04)8 7 

-0575 

- 014 4 

04)8 3 

-04)35 

-0545 

- 0.3 3 3 


0150 0 

- 04)0 5 

-04)73 

- 043 4 6 

- 014 0 

04)39 

-04)4 8 

“ 042 6 1 

- 016 9 


0.4 10 

04)2 0 

- 04)8 tt 

- 0173 

- 012 5 

0 4)38 

- 0 jO 1 3 

- 01 5 6 

- 01 1 3 


0.50 0 

- - - 

- - - 

... 

... 

04) 47 

OjOO 5 

- 04) 6 5 

- fll 8 7 9 


0.60 0 

04)1 0 

- 04)3 6 

- Ol 1 5 

-0299 

0 JO 4 Q 

04)04 

- 04)5 2 

- OH i> 1 


0.7 0 0 

04)1 0 

- 04133 

- 01 0 2 

- 0425 6 

04)1 3 

-04)27 

“ 04)9 4 

-0545 


0.7 5 6 

04)0 1 

“04)3 8 

“0107 

- 0424 9 

- 0.009 

- 0 4) 4 6 

- 01 08 

- 014 7 


0.7 7 9 

04)3 0 

- 04)1 5 

- ni 0 0 

- 0.27 1 

04) 41 

0 4)0 0 

- 0.0 6 1 

- 01 0 2 


0800 

- - - 

... 

... 

... 

04)1 2 

- 0 jOI 7 

- 04) 7 5 

-mil 


08 8 5 

04)1 7 

- 04)2 3 

- 04) 85 

- 043 3 4 

04)1 3 

“ 04)0 3 

- 04)4 7 

- 04>ft 4 


0550 

- 0.0 0 3 

“ 04)4 2 

“ 01 10 

-0555 

- 04) 2 2 

- 04) 5 6 

- 01 09 

- 01 4 2 


0500 

04)17 

“ 04)1 6 

“04)9 3 

- 0.24 4 

- 04)3 1 

“04)5 3 

- 01 0 9 

- OjO V2 


0950 

04)1 1 

“ 04)2 2 

- 04) 69 

- 043 3 1 

- 04) 33 

- 04)6 2 

“0114 

- ni 6 a 

0.4 5 7 

04)0 O 

0586 

0307 

042 6 7 

04)9 5 

0.2 8 0 

0 56 5 

OH 91 

010 7 


04)1 5 

0.2 8 5 

052 0 

OjO 82 

- 04) 7 9 

0431 1 

0161 

0.0 6 7 

- O.o 8 3 


04)25 

0.18 6 

0130 

“ 04) 2 6 

- 0 .1 8 1 

016 5 

0112 

- 04)03 

- ni 1 s 


04) 5 0 

OIL 3 0 

0 4)5 8 

- OjO P5 

-0508 

OjO 77 

04)2 3 

- OXtt 9 

- OJL 9 3 


0400 

04)2 8 

“ 04) 4 3 

- 042 02 

- 010 3 

- 04)1 6 

- 04)8 8 

- 0.3 3 2 

- 0.3 8 6 


0450 

- 04)2 1 

“ 04)8 8 

-05^7 

- 0 1 1 3 

- 04>35 

- 010 3 

- 0.2 4 9 

- 0.3 4 3 


0.205 

- 0.01 9 

- 008 3 

-054 4 

- 014 6 

04)07 

- 04)61 

“ OH 3 1 

- 0.34 6 


0315 

- 04)0 9 

“ 04)1 6 

- 04) 68 

- 0582 

04)3 4 

04)0 ft 

“ 04)4 S 

-0210 

0J4Q 

04)0 0 

OIL 6 2 

0424 1 

013 3 

0.3 2 4 

013 8 

0 197 

04 3 4 

018 5 


0.0 15 

Oil 9 

014 6 

04) 03 

- 0 1 3 1 

042 4 8 

0.16 H 

0.0 0 3 

- 0! h 7 


0.0 2 5 

OJL 39 

04)6 8 

- 04) 83 

-0523 

0171 

0.07 8 

- 04)8 0 

- 02 1 8 


04)5 0 

04)9 6 

04)3 0 

- 04)3 2 

- 0425 5 

0 4) 6 7 

- 0 451 4 

- 01 6 5 

- OH 8 1 


04)7 5 

04) 3 3 

“ 04)3 2 

- 04304 

- 01 3 5 

04)41 

-04)35 

-0513 

- 018 4 


03.0 0 

04)1 9 

-04)38 

“ 0176 

- 0122 

04)2 3 

- 04)4 4 

“0192 

- Ol 3 3 


015 3 

04)0 1 

“04)41 

-0178 

-OJRl 

04)1 2 

- 0 .0 4 5 

-0516 

- 0.3 5 1 


0550 

0.0 3 4 

“ 04)2 3 

- 04) 8 9 

- Oil 3 

04)0 4 

- 04)3 5 

- 0.08 4 

- OH b 5 


030 0 

~ - 

- - _ 

... 

... 

04)26 

04)0 1 

- 04)64 

“0177 


0.4 0 0 

04)36 

04)00 

- 04)60 

- Oil 1 

04)39 

-04)0 5 

- 04)73 

- 0,1 2 8 


0300 

04)4 1 

04)0 0 

“ 04) 58 

-0114 

04)44 

04)1 1 

- 04)4 5 

- o.n 9 «» 


UiSO 0 

OjO 3 9 

04)00 

- 04) 66 

-0119 

00 5 8 

04)2 6 

- 04) 3 2 

- 04)7 ft 


0897 

04) 3 6 

- 04)0 0 

- 0.0 5 5 

- a .1 0 8 

0 .OH 8 

04) 57 

- OX 0 8 

- OjO 6 6 


0810 

04)1 7 

- 04)1 5 

-0.0 6 8 

- 01 2 0 

0 4)6«; 

0.0 3 0 

-O/t'2 2 

- 04) V 0 


0887 

04)2 9 

" 04)0 1 

- 04)63 

-0114 

04)29 

04X00 

- 04)60 

“ 0.1 8 1 


0850 

0.00 V 

- 04)1 0 

- 04) 6 6 

- 01 3 0 

04) 32 

04)0 0 

- 04) 5 9 

- 0.1 O 9 


0875 

04)2 2 

- 04)0 0 

“04)6 2 

- Oil 1 

04)2 1 

- 04)15 

- 04)7 1 

- 01 1 ? 


0.9 0 0 

0 jO 3 6 

04)06 

- 0.0 51 

- 01 0 5 

04) 4 0 

04)1 7 

- 0.0 3 5 

- 0.0 7 ft 


09 35 

04) 32 

- 04)0 1 

- 04) 6 1 

- 01 0 7 

0 4 133 

- 04)0 3 

- 04)6 4 

- 01 0 6 


0.9 5 0 

- 04)0 3 

- 04)30 

- 04)9 1 

-01 3 7 

04)31 

- 04)1 3 

- 04)7 5 

- 0.1 1 9 

0534 

04)0 0 

0106 

0.26 1 

0175 

015 5 

02 49 

010 9 

017 5 

012 0 


04)1 5 

0.24 4 

018 7 

04)71 

- 04) 4 7 

0363 

018 3 

0.0 4 2 

- O.n h 6 


0.0 3 4 

01 4 1 

04)7 0 

- 0 .0 8 0 

-0199 

014 3 

04) 5 S> 

- 0.1 1 5 

-1)54 1 


0.0 5 3 

0.07 7 

04)0 3 

“ 01 5 6 

- 058 2 

04)5 2 

- 04)3 4 

- 0.1 V 4 

- 01 1 4 


0450 

04)1 5 

- 04)3 3 

”0123 

-0548 

04)2 3 

- 04)0 4 

- 01 3 4 

- OH 7 0 


0130 O 

04)1 5 

04)2 7 

- 04)62 

- Oi 3 1 

OjO 57 

04)0 F 

- 0 .1 0 3 

- Ol 6 


0400 

04)4 5 

04)1 3 

- 041 59 

- 0.1 3 5 

04)32 

- 0 .0 O 6 

- OX 0 3 

- 0.1 ft 0 


0500 

04)55 

0.02 1 

- 04)4 8 

-0106 

04) 34 

- 0 4)0 5 

“ 00 7 6 

- 0.1 5 7 


0800 

04)6 0 

04)8 9 

- 04) 3 5 

- 04) 8 8 

OX) 1 3 

- 0 .0 2 3 

- 04) ft 3 

- 0,1 1 H 


0.7 0 0 

04) 6 8 

04)35 

-OjO 2 2 

- 04) 7 4 

04)2 5 

- 04)09 

- 04)7 0 

- 0.1 8 4 


0.7 5 0 

0.0 4 9 

04)1 9 

- 04)4 1 

- 04) 9 7 

04)29 

- 04)0 3 

- 0.0 6 0 

- o.i n s 


08Q0 

04) 38 

04)1 2 

“ 04) 47 

- 01 O 1 

04) 4 1 

04)0 8 

- 0.0 4 6 

- 04) 9 a 


0833 

04)0 9 

“ 04)1 2 

“ OjO 7 4 

-01 3 3 

04)44 

04)1 3 

“04)3 8 

- 04) 9 1 

0403 

04)0 O 

0.4 3 8 

0466 

0.4 4 0 

0.4 O 4 

0475 

0.4 5 4 

0.4 4 1 

0.4 i 5 


04) 15 

0576 

051 1 

0.0 8 6 

- 04) 4 0 

... 

... 

... 

_ „ . 

0404 

04)25 

0167 

Oil 2 

04) 36 

-OJO 6 3 

0181 

018 9 

04X37 

- 04) 6 2 


0.0 5 0 

010 6 

04)6 6 

“ OjO 00 

-04)7 4 

04) 68 

04)27 

-0X33 

- 01 O 9 


0400 

04)69 

04)2 6 

- 04) 55 

-0136 

0 jO 67 

0 4)2 3 

- 04)62 

- 0.1 4 7 


OIL 5 0 

043 5 O 

04)1 6 

- 04) 5 7 

-nn 9 

04)1 6 

- 04)0 0 

- 0.0 61 

- Ol 0 6 

0.0 8 8 

0253 

04)5 8 

04)1 8 

- 04) 3 8 

-04) 8 5 

04)99 

04)59 

“ 0 . 0 1 1 

-04)6 7 

04)87 

013 0 2 

04)6 1 

04)3 3 

- 04) 29 

-04)7 B 

010 3 

04)6 6 

04>02 

- 04) 5 0 

0.0 

0398 

04)9 3 

04)5 4 

- 04) 0 0 

-04) 5 0 

01 33 

04)06 

04X2 3 

- 04)3 4 

04) 8 8 

0.4 96 

0111 

04)6 8 

04>09 

-04) 4 4 

014Q 

010 3 

0 4> 3 6 

- 04)2 4 

04)60 

0601 

04)4 6 

04)2 2 

-04) 18 

- 04) 5 9 

04) 39 

04)1 0 

- 04)1 2 

- 0.0 4 5 

04)75 

0.7 0 0 

04)4 3 

04)07 

“04)4 4 

-0100 

04)29 

04)00 

- 04)5 3 

- 0107 

04)90 

0.7 5 0 

04)2 0 

- 0.01 0 

- 04) 6 1 

-Oil 1 

04)00 

- 0 .0 2 8 

-04)7 2 

- 0 . 1 . 1 « 

0406 

08 0 4 

04)29 

- 04)02 

— OjO 4 9 

-0102 

04) 34 

04)1 3 

-04)2 8 

- 04)7 6 

04 8 8 

0849 

04)6 7 

04)3 4 

“ OjO 1 4 

- 04)7 O 

0115 

04) 8 3 

04) 3 9 

- 04) 0 2 

0.1 3 7 

0875 

04)4 1 

04)2 8 

04) 13 

04)0 0 

04) 67 

04)6 2 

04) 67 

04) 6 6 
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TABLE H.- EXPERIMENTAL PRESSURE COEFFICIENTS; M = 1.6 - Concluded 
(d) Lower surface, right wing panel 


f Vc 


°- 897 8588 

UJ.00 

0^00 

0.600 


I IiV/ili 


0156 0500 

0525 
OS 50 
0570 


| Without 

ina; 




- 0360 

- 0322 

- OJl 3 

-0380 

-0D6S 

- OX) 4 1 

- 0-269 
-OJU 
-0251 

- 0195 

- 0193 
-01.19 

-0502 

052 4 

- 0 .0 8 2 

-05)39 

- 0UB3 

-0.041 

- 0.07 9 

- OJD 4 e 

- 059 6 

“ OX) 6 2 

- 0.269 

-0.189 

- 0 .28 2 

-0106 

- 0.2 4 6 

“ 056 9 

-0157 

-0519 

-0H84 

0.01 5 

-0560 

0511 

- 0.0 60 

-0505 

- 051 8 3 

- 053 6 

- 0.0 7 1 

-0528 

-0X)74 

- OX) 3 6 

- 0.07 1 

-0533 

- 0.04 8 

- 0X>1 3 

-QJ327 

- 0502 

- 05)38 

“ 0506 

- OX) 39 

-0502 

- 0.055 

- OX) 2 2 

- 0.09 7 

0X>1 5 

- 05) 2 0 

0536 

- OjOO 2 

0544 



- 0X>1 5 

OX) 1 7 

- 05)34 

0501 

- 05)66 

- 0X133 

- 0JJ50 

- 0507 

- OjO 33 

0.000 

- OJ3 6 6 

-0528 

- 0.055 

- 0.01 6 

- 0.041 

- 0.0 0 4 

-0.033 

0X>0 0 

-0502 

OjO 3 2 

- OX) 4 4 

- OjO 1 2 

- 0j06 0 

“ OX) 3 0 

- OX) 5 6 

-0521 

- OX) 6 0 

“ OX) 2 7 

- OjO 5 1 

- 0.017 

- 0 57 8 

- 0550 

- 0.095 

-0565 

-0569 

-0.037 

- 0.07 0 

- 0XJ29 


With nacelle* 


“0X1 

8 

8 

“ OJO 

9 

2 

- OX) 

7 

4 

“ OJO 

3 

8 

-OX) 

2 

5 

0X> 

9 

2 

OX) 

6 

9 

OjO 

7 

5 

OjO 

8 

5 

OjO 

4 

6 

' 0 JO 

3 

5 

OX) 

3 

3 

OJO 

0 

7 

OX) 

6 

9 

OjO 

83 

OX) 

8 

2 

01 

0 

2 

01 

3 

6 

OX) 

9 

6 

OJO 

7 

1 


OX) 4 2 
0224 
0.20 9 
0154 
— OX) 0 5 


■0161 
-018 3 
-0192 
-0184 
■0143 

- 0.139 

- 0J39 5 
-0159 

0512 

- 0523 

- 0550 

- 0554 

- 0 X>43 
-0111 
-0167 
-0153 


IISE31 

msm\ 

- 01 7 7 

0.2 51 

- 0.2 5 7 

01 2 3 

- 0.2 4 0 

014 8 

-0146 

0172 

0594 

015 0 

- OX) 2 9 

02 51 

0093 

0J3 0 0 

OX) 8 9 

034 1 

013 0 

03 0 9 

- OX) 4 5 

OX) 51 

- OX) 5 1 

013 5 

- 0X)1 5 

OX) 2 5 

- OX) 2 9 

OX) o o 

-0508 

OHO 

- OX) 5 4 

0J3 3 8 

-0585 

030 5 

- OX) 7 4 

OX) 17 

- 0X>24 

OX) 7 0 

- QX) 08 

OX) 7 8 

0541 

03.4 9 

- 0.0 7 2 

- OX) 1 1 

0.1 4 8 

0280 

0102 

0X3 5 6 

0119 

0.2 G 6 

013 5 

018 8 

OX) 0 0 

0182 

0561 

0115 

- OJO 00 

OX) 6 2 

- OX)01 

OX) 5 0 

015 9 

02 85 

Ol 4 9 

0391 

013 8 

0.2 5 3 

0129 

0218 

OX) 7 7 

018 4 

0137 

034 3 



0 JD 9 7 

02 0 3 

-0504 

0X28 

0583 

01 5 8 

OX) 62 

0J.56 

OX) 7 3 

0182 

OX) 5 2 

014 7 

0580 

024 8 

0169 

015 5 

0514 

010 3 

0531 

015 5 

0529 

015 0 

IHHI 

— - — 

0567 

010 3 

0.07 3 

01 8 0 

OX) 4 2 

0J.3 6 

OX) 5 3 

013 9 
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NACA EM A56B03 


TABLE III.- EXPERIMENTAL PRESSURE COEFFICIENTS ; M = 1.9 
(a) Upper surface, left ving panel 


2y 

h 

x/c 

Without ceceJQ.48 

With nacelles ' 

a - -2.z° 

a • -0.1° 

a - 4.2° 

a - a.*< 0 

a - -S.2° 

a - -0.1° 

a- 4.2° 

a * 0>° 

0.897 

8£g8 

0100 

ODOO 
OJOO 
0400 
0.80 0 

8335 

0550 
0183 
0115 
0594 
- 013 0 7 

8538 

0D16 
0.137 
05)6 8 
05)4 5 
- 0.0 5 2 

81f§ 
018 6 
OX) 51 
- 0X3 2 2 
-0X3 4 4 
-0131 

8a?? I 

- OD 0 2 

- OD 5 8 
-0126 
-0141 

- 0£0 3 

83!? 

0276 
OD 08 
0 J 49 
0 J 33 
OD 31 

83ll 

01337 
0161 
0597 
OD 80 
- 0521 

8 ill 

0 J 6 6 
0.0 8 4 
OD 1 9 

- ODOO 

- 0.0 8 7 

0470 
018 8 
OD 9 3 
ODO 6 

- OD 5 2 
-0569 

- 0J4 5 

0.0 07 

0.6 3 4 
0.7 0 7 
0.8 0 0 
05 0 0 

050 1 
- 01D0 7 

051 6 
0543 

- 0X>6 8 
-0A78 

- 0.059 

- 0.0 4 3 

- OJ. 30 

- 0J53 

- OJ. 4 8 
-0135 

- 0.1 9 4 

- 0-217 

- 0.21 2 
- 0.20 1 

- 0 D 1 3 

- OD 37 

- 0D3 5 

- ODO 3 

- OD 5 8 

- 0 D 9 4 

- 0D8 9 

- 0D6 6 

- OJ. 1 1 

- 0J61 

- 0J6 9 

- 0J.52 

- OJ 5 0 

- OD 1 0 
-0223 

- 020 2 

0.64 5 

OjOO 0 
OD 2 9 
0.07 9 
0154 
0593 
0/4 0 4 
0504 
0504 

0.7 a? 

- 0109 
0139 5 
0.18 4 
0.0 7 0 
013 0 0 
0511 
0558 
013 4 5 
058 1 

- OX) 3 7 
0244 
0 J2 9 
ox) 0 9 

- 0X36 6 

-0X)47 

- 0X304 
0X301 
0X345 

0X203 
0.1 4 3 
0.0 3 9 
-0X370 

- 0.1 6 3 

- OJ. 6 9 
-0J64 

- OJ 36 

- 0.0 4 1 

0.4 5 4 

- OD 0 4 

- OD 7 4 
-0157 
-0234 
-024 5 

- 0134 4 

- 013 2 9 
-OJ 7 3 

-0104 
0 -4 4 3 
03 57 
0.0 8 5 
0522 
OD 3 6 
0D88 
OD 1 6 
OD 37 

- 0D7 3 
0-374 
0108 
0 D 2 4 

- 0D4 1 

- 0D19 
0510 

- 051 8 
0507 

0.2 5 5 
OD 3 3 
OD 6 9 
-0571 

- OJ. 4 0 

- 0141 

- OJ. 24 
-0143 

- 0D8 4 

0.4 7 6 
OD 9 3 

- 0D3 6 

- 0J4 4 

- OJ 9 3 

- 0J9 9 

- 0J8 5 

- ODO 6 

- OJ 7 7 

0.457 

odo o 
od 2 8 

0.0 5 0 
0.0 9 9 
0149 
0.50 2 
0502 
0577 
0.7 5 2 
0.814 
0535 
0550 
0575 
0.900 
0,9 5 0 

015 3 
0511 
0157 
013 5 7 
Oj02 5 
0502 
0556 
0549 
0.0 5 4 
0.0 7 8 
OD 7 6 
0542 
0.0 4 3 
0561 
05)26 

0.24 1 
0161 
05)94 

- 05)1 4 
-0.0 3 7 

0.00 0 

05)19 
05)1 6 
05)2 5 
05)5 2 
0543 
0530 5 
01308 
0D2 € 

- 0130 1 

03 4 4 
0.0 6 3 
-0X303 

- OJ 21 
-0.1 6 4 

- 0.0 0 0 

- OX) 3 3 

- 0X3 39 

- 0.0 3 6 

- 0X3 0 5 

- 0X3 03 

- 0.0 4 5 

- 0X34 4 
-OX3B5 
-0X353 

035 5 

- OD 6 5 
-0109 
-0197 
-0242 

- 0D1 0 
-0117 
-0104 

- OD 9 3 

- OD 5 7 

- OD 5 8 

- 0D9 3 

- 0D9 7 

- 0D7 6 

- OD 9 9 

0 J. 36 
01313 
0127 
0 D 9 0 
0517 
0571 
0-107 
OD 95 
0120 
0.07 9 
OD 67 
Q557 
0540 
0540 
0547 

ODO 7 
0189 
OD 8 4 
0100 
- 0D4 4 
0565 
0 D 7 2 
0556 
0-081 
0 D 4 9 
0D3 5 
0 D 3 3 
0522 
0D2 3 
0 D 3 0 

0323 
0J.11 
ODOO 
OD 1 1 

- OJ 6 6 
OD 7 9 

D 08 

- 0.0 0 4 
OD 2 1 

- 0D09 

- OD 1 9 
-0586 

- OD 3 2 

- OD 3 0 

- 0.01 1 

0/4 3 3 
OD 2 6 
-0578 
-0551 

- 0D2 1 
OD 8 5 

- 0D7Q 

- 0577 

- 0D61 
-05B0 

- OD 8 1 

- OD 9 6 
-0597 

- 0D9 3 

- OD 6 4 

0.234 

0.8 39 
0550 
0575 
0500 
0.9 25 
0S70 

OJ 1 8 
0550 
0D 4 2 
0535 7 
0.0 2 2 
05 4 8 

01)35 
05)1 6 
0131 3 
0535 
- 0.0 0 4 
0.0 3 2 

05) 0 8 
-05)22 

- 0.0 3 8 

- 05) 20 

- OD 4 7 

- 05) 31 

- OD 2 6 

- 0D5 8 

- OD 7 3 

- 0 .0 6 9 

- OD 9 4 

- OD 6 5 

OD 96 
0 D 9 1 
0 D 7 3 
0D8 3 
OD 9 3 
OD 62 

0 D 8 7 
0 D 7 9 
- 0 .0 6 9 
0562 
0 D 7 4 
OD 4 5 

OD 5 1 
OD 3 4 
- OD 0 2 
DOS 
0.0 2 5 
0D01 

0513 

- ODO 5 

- OD 5 3 
-053 6 

- 0D2 5 

- OD 4 5 

0156 

09 0 0 
0.9 3 5 
0.9 5 0 
OS 7 0 

0.0 6 2 
05)4 8 

- 05)3 3 

- 05)1 9 

05)30 
05)3 4 

- 05)5 1 

- 053 9 

- OD 0 7 

- OD 0 3 

- OD 6 9 

- 0.0 5 3 

- OD 4 7 

- OD 5 4 
-0119 

- OD 9 2 

OD 63 
OD 35 

- 0D09 

- OD 0 2 

0548 
051 6 

- 0520 

- ODO 7 

506 

- OD 1 9 

- 0D40 

- 0.0 2 3 

-0536 

- OD 5 9 
-0583 

- 0D5 3 


♦ 
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TABLE III.- EX PERIMEN TAL PRESSURE COEFFICIENTS; M = 1.9 - Continued 
(b) Lower surface, left wing panel 


2y 


Without nacelles 

With nacelles 

b 

x/c 

a. - -2.2^ 

a. - -0.1° 

<s . 4.S° 

0 - 8A° 

a - -2.2° 

CL - -0.1° 

a. - V.2° 

a - 8K° 

0^56 

0X300 

- 0.14 1 

- 0 XL 0 0 

0376 

0J89 

- 0125 

-0383 

0314 

0.2 81 


0X350 

-0571 

- 0-241 

-0318 

0X3 1 6 

- 0X315 

- 0X30 8 

- 01 42 

- 03 0 1 


0100 

- 0-26 4 

- 0349 

- 03 0 2 

0210 

- 01 90 

- 0X59 

- 03 7 0 

0.0 5 7 


0200 

-0235 

- 0XL64 

03 11 

0217 

- 01 6 4 

-0 13 2 

- 03 30 

0107 


030 0 

- 03 3 4 

-OK l 

0370 

0.214 

- 01 67 

-0144 

- 0338 

0119 


CM 0 0 

- 022 5 

- 03 9 3 

03 9 9 

0210 

- Oil 5 

- Oil 4 

- 031 3 

016 9 


0525 

-0509 

- 036 0 

03 8 8 

0X3 0 1 

- 0 .0 8 1 

- 037 3 

0.0 21 

0-2 7 2 


0.7 0 0 

034 3 

035 9 

03 9 1 

0X337 

— 

— 

— 

— 

0.5 80 

0X300 

- - - 

_ _ _ 


_ _ _ 

03 4 6 

0417 

0515 

0555 


0.0 15 

- OXL 9 6 

- 0 XL 3 7 

03 86 

0X524 

- 01 24 

- 0107 

- 03 1 5 

015 5 


0X35 0 

- 030 5 

- 0X139 

0X1 20 

0X30 4 

- 01 28 

- 0379 

03 37 

0.2 4 1 


0.0 7 5 

- 0X2 1 6 

- OjO 9 0 

0.1 2 9 

0X2 8 1 

-0134 

- 0.078 

0350 

02 4 9 


0 JO 0 

- 021 1 

-0363 

0X1 4 5 

0X2 3 7 

- 01 53 

-0101 

0351 

02 51 


0200 

- 034 1 

032 8 

OJ. 3 5 

021 1 

- 03 67 

03 2 9 

0.2 1 6 

0.2 2 0 


030 0 

- 0309 

033 2 

OXL 1 4 

0 J30 4 

- 03 57 

03 31 

035 7 

031 1 


0392 

-OJHl 

-0.00 7 

0369 

017 2 

- 0354 

031 4 

Oi 30 

0317 


0500 

-0.04 3 

- 0308 

03 7 7 

015 5 

-0374 

0310 

0151 

02 7 4 


0,6 0 0 

- 03 5 2 

- 0.02 0 

03 4 9 

0106 

- 0 .0 9 4 

- 033 6 

03 9 S 

0X2 82 


0.7 0 0 

- 034 1 

- 030 2 

03 7 3 

014 6 

- 01 34 

- 03 5 8 

03 7 3 

0.2 18 


0.7 5 6 

- 0.0 62 

- 0i3 6 

03 4 3 

012 3 

- 01 49 

- 0 JO 0 

03 61 

017 6 


0.7 8 0 

0 30 0 

033 9 

0110 

019 0 

- 0X1 4 

-038 3 

0101 

02 11 


03 0 0 

03 0 3 

0337 

OXL 0 1 

018 1 

- 0117 

- OlO 8 

03 5 8 

01 7 2 


032 5 

0315 

034 5 

OXL 05 

018 3 

- 0119 

- 03 8 8 

034 4 

013 7 


0350 

0323 

0355 

0X1 20 

019 6 

- 0102 

- 0387 

03 3 4 

0116 


05 50 

- 031 7 

0313 

03 8 3 

015 6 

- 0366 

- 032 2 

0325 

03 71 

0.4 6 2 

0X314 

- 0.1 3 7 

- 038 0 

OXL 24 

032 8 

-0219 

- 0X20 2 

- 03 9 4 

03 2 3 


0J)23 

- OJ 30 

- 0D6 6 

OXL 52 

0-3 31 

- 0210 

-0190 

- 0X>73 

03 4 0 


0X347 

- 0179 

- 0104 

OXL 3 4 

0270 

-0192 

- 0184 

- 035 7 

03 4 7 


0.0 7 6 

- OXL 2 8 

- 034 4 

0200 

0J24 

- 018 9 

- 039 8 

03 36 

01 2 O 


0X399 

- 039 5 

010 5 

0207 

0X32 3 

- 03 01 

030 9 

03 4 9 

014 7 


0X3 0 6 

0JH9 

0105 

OXL 8 6 

0.25 9 

- 0307 

0319 

OX) 9 6 

018 0 


0.2 5 9 

003 2 

0X>7 9 

0148 

022 9 

-Oi37 

030 0 

03 6 7 

015 5 


030 6 

- OX) 0 9 

0337 

OXL 0 9 

019 1 

- 0.0 7 4 

- 0358 

- 03 3 2 

03 0 0 


0.4 0 2 

Oil 5 

0.057 

OXL 27 

0213 

- 01 0 3 

- 037 5 

03 71 

03 7 4 


M01 

OOOO 

0.0 4 0 

OXL 11 

019 1 

- 039 8 

0112 

0.2 01 

0X3 3 2 


0j60 4 

- 030 2 

0039 

0.104 

0174 

0.078 

03 98 

014 8 

02 3 0 


0.7 0 5 

- 030 3 

0334 

0101 

017 0 

0317 

0357 

0136 

03 6 9 


0.7 5 5 

- 031 7 

032 4 

ox> es 

015 3 

- 031 9 

0312 

038 6 

02 55 


0.7 9 7 

- 0.01 5 

031 6 

0379 

0.15 0 

- 036 3 

-0333 

035 8 

01 8 6 


03 13 

OjOO 9 

004 3 

0117 

018 8 

- 0322 

030 6 

010 8 

023 5 


03 5 6 

- 030 2 

032 8 

03 90 

016 4 

- 03 32 

- 030 2 

039 6 

02 2 6 


0507 

- 0306 

032 0 

03 84 

015 1 

- 03 99 

- 0361 

03 3 2 

014 2 


05 5 7 

- 034 8 

- 032 2 

03 35 

0107 

- 0368 

- 036 3 

0318 

012 5 

0J40 

0X30 0 

0.31 3 

0X32 9 

0X535 

0X28 1 

0374 

0378 

035 9 

02 7 5 


0315 

- 0XL29 

- 034 5 

0152 

0X39 6 

- 03 52 

033 5 

0.2 11 

03 3 3 


0328 

- 0XL31 

- 0335 

0133 

0251 

... 

... 

... 

_ _ _ 


00)56 

-0130 

- 0319 

0105 

0X32 1 

-0i07 

0 J05 

0.2 2 9 

02 7 4 


03 75 

-OJ.il 

- 031 7 

03 85 

018 7 

0309 

0387 

018 8 

03 3 0 


0X10 0 

- 03 4 3 

- 03 0 9 

0.0 8 0 

017 8 

0399 

03 8 9 

0515 

0-4 7 3 


0 XL 5 0 

- 03 30 

031 0 

03 9 0 

018 4 

03 8 4 

0163 

0341 

0532 


0250 

- OiO 3 

03 3 0 

03 7 8 

0174 

-0129 

- 034 4 

0 J 0 6 

0354 


030 6 

- 032 4 

030 6 

03 7 2 

016 6 

-0152 

- 039 5 

03 33 

014 8 


0^00 

- 032 1 

033 1 

03 7 8 

016 1 

- 0X32 

- 03 8 2 

035 3 

014 6 


030 0 

- 0336 

- 030 7 

03 5 4 

0134 

031 2 

031 5 

03 5 9 

012 7 


030 0 

- 0-0 36 

- 0305 

03 5 4 

013 1 

0 JO 9 5 

0121 

017 2 

0261 


0.7 0 0 

- 034 1 

-031 3 

03 4 7 

012 4 

03 62 

03 9 0 

015 0 

0X3 37 


03 12 

- 034 7 

-0318 

03 4 1 

OUT 

0313 

035 9 

0116 

03 2 4 


0337 

0310 

033 4 

039 1 

016 6 

03 64 

0100 

016 9 

02 9 0 


03 5 0 

OjOO 6 

034 6 

Oi 9 8 

016 2 

- 030 5 

0324 

0384 

03 15 


0375 

~ 035 2 

- 00s 0 

0.0 3 9 

010 4 

- 031 3 

0317 

0 X) 7 2 

019 8 


09 0 0 

- 03 4 1 

- 032 7 

03 24 

03 8 9 

03 12 

0344 

010 7 

02 3 7 


0925 

- 032 0 

- 0308 

03 4 5 

0110 

0329 

03 60 

0133 

02 4 4 


0J50 

- Oil 3 

- 00 0 6 

0i4 0 

0109 

- 0 3 2 3 

030 7 

03 81 

0J71 

0103 

030 0 

0.4 3 4 

0.4 9 5 

0418 

0427 

OA 37 

0.46 8 

0390 

0.4 0 6 


0315 

0056 

0X11 3 

019 9 

0X24 4 

03 1 6 

036 7 

016 5 

02 0 8 

0J04 

0325 

034 3 

008 7 

0181 

0X233 

0.031 

Oi6 4 

OJ 6 7 

0214 


0350 

032 9 

0366 

0X4 3 

0X31 1 

- 03 34 

030 8 

038 4 

0X5 6 


0 XL 0 0 

0315 

034 3 

0104 

018 7 

- 03 O 5 

03 4 6 

03 9 2 

OI 8 1 


0x150 

0326 

0344 

010 1 

016 6 

03 0 7 

032 4 

038 3 

01 5 4 

0J.03 

0X3 0 0 

030 8 

0333 

0388 

014 8 

0349 

0X7 1 

0151 

1X2 4 3 


0X35 0 

032 6 

035 1 

01 07 

0171 

038 3 

03 9 0 

015 0 

02 0 4 

0X189 

03 0 0 

0 318 

034 2 

010 4 

0174 

03 30 

034 5 

0114 

019 6 

0X376 

03 0 0 

- 032 6 

030 1 

0356 

0119 

Oi 65 

0375 

014 9 

0376 

0.062 

0.7 0 0 

0316 

0.0 5 3 

01 05 

016 8 

- 0377 

- 0351 

03 41 

014 3 

0X355 

0.7 5 0 

0 33 4 

036 3 

01 1 8 

017 6 

-0395 

- 036 8 

03 3 3 

03 9 9 

0X352 

0950 

- 034 1 

- 032 1 

03 3 8 

03 8 2 

- 0309 

030 7 

03 51 

012 4 
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NA.CA. RM A56B03 


TABI£ III.- EXPERIMEirmL PRESSURE COEFFICIENTS; M = 1.9 - Continued 
(c) Upper surface, right ving panel 


2r 

t 

Vo 

1 Without n*c«lL*a 

With nacelle* 

a 

- -a.z° 

a. - -0.1° 

a ■ 

. - 6A° 

a . -2. 8 s 

a - -0.1° 

a 


a 

- e-j" 

0356 

6300 

- 

0358 

- 0.2 4 4 

- 0 J 06 

030 5 

— 0.2 1 5 

- O 431 4 

_ 

0161 

- 

OJO 3 


0.0 5 0 


0.23 1 

0J9 7 

OJ 25 

04)1 1 

0 j a 3 

0 J59 


0 J 3 7 


04) 9 0 


OlOO 


- - - 

- - - 

- - - 

- - - 

0 J 2-5 

04)9 1 


OjO 4 8 


04)0 1 


0300 


0JJ7 6 

04)30 

- 04) 4 6 

-0J37 

04321 

- 04331 

— 

043 TO 

— 

OJO 9 


0409 


043 0 5 

-04)3 8 

-0107 

- 0 J 8 1 

- 04)03 

- 0436 3 

— 

OJ 1 8 

- 

0141 


0.7 0 O 

- 

OS 4 B 

- 04393 

-0144 

- 0200 

- 04J4 8 

- 04)04 

— 

OJ 3 3 

— 

OJ 8 6 


os 0 0 

~ 

0103 

- 015 7 

- 0451 5 

-0250 

- 0j04 8 

- 04)9 7 

“ 

OJ 4 5 


OJtt J 

0^45 

0300 


0338 

04980 

0331 

087) 

03 4 4 

054 0 


0.51 6 


0470 


0.7 5 6 

- 

0.0 0 4 

-04)6 4 

- OJ 7 8 

- 084 9 

- OjO 2 7 

- 04)7 7 

- 

OJ 6 6 


03 2 6 


0.7 7 7 


OS 0 4 

- 04347 

- OJ 53 

-0824 

- 04)2 5 

- 0435 4 

- 

OJ 3 9 

- 

02 0 4 


0350 


04308 

- OjO 3 5 

- OJ 02 

-OJ 9 8 

- 04)35 

- 04)55 

“ 

OJ 1 2 


OJ 9 0 

OJ80 

0300 


016 2 

0435 9 

03 83 

0.4 8 5 

0 J 07 

0 J67 


0J3 8 5 


043 6 6 


0315 


0391 

0435 5 

0 J78 

04) 5 6 

042 8 3 

0261 


0814 


OJ 56 


OjO 50 


0.14 5 

OJO 3 

OS 11 

- 04) 8 7 

0 J 36 

04)9 6 


0.0 3 9 

— 

043 3 4 


0.0 7 5 


0.1 l 6 

0.0 6 0 

- 04) 24 

-Oil 2 

0 J 0 6 

0436 6 

- 

04)08 

- 

043 7 7 


0 105 


OjO 3 7 

- OjOI 9 

" 0104 

- 0J7 9 

04)2 8 

- 04)1 4 

- 

04)90 

- 

OJ 5 3 


0J30 0 

- 

0433 3 

- 04)8 3 

-0164 

- 0432 5 

- 04)2 0 

- 04)7 2 

- 

0J4 9 

- 

03 0 3 


030 0 

— 

OJO 4 6 

- 04)9 1 

-0184 

-084 6 

- 04)04 

- 04)54 

— 

0J6 7 

— 

043 3 0 


0.4 1 0 

- 

osas 

-OJ3T1 

-0174 

- 0. 233 

- 04)1 1 

-04)53 

- 

OJ 5 0 

- 

0315 


0500 


- - - 

- - - 

- - - 

— _ 

04)19 

- 04)2 4 

- 

OJ 31 


0182 


0600 

— 

04)1 8 

- 04)57 

- 0 J59 

-0840 

04)36 

- 04)01 

— 

OJO 3 

- 

0J7 5 


0.7 0 0 

- 

04)0 2 

- 04)39 

- 0 J 06 

- 0430 6 

04)26 

- 04)0 9 

- 

04)9 4 


0 J 8 4 


0.7 5 6 

- 

0.Q1 0 

“ 0435 5 

- 0J13 

-0J98 

- 04)0 3 

-04)35 

- 

04)9 0 

- 

0J9 3 


0.7 7 9 


OS 1 4 

-04)27 

-04)95 

- 04507 

04) 34 

04)0 5 

- 

04)56 


OJ 5 2 


0300 


- - - 


- - - 

- - - 

OJOO 1 

-04)16 

— 

043 6 7 

- 

0 J 6 2 


OS 35 


os 0 1 

- 04)2 5 

- 04} 7 8 

- OJ 6 7 

04)1 0 

OjOO O 

— 

045 4 Z 

— 

OJ 10 


0850 

— 

Oj0 2.1i 

- 04)4 5 

- 043 9 8 

-0105 

- 04)29 

- 04) 50 

- 

OJOO 

- 

0 J 8 7 


09 0 0 


04)0 7 

- 04)2 7 

-OjO 6 5 

— 0 J 7 0 

- 04) 3 5 

-04)55 

— 

OJ 03 


OJ 8 2 


03 50 


OjO 0 7 

- 04)3 0 

-04)7 8 

- 0 .1 6 0 

- 04)39 

- 0 436 3 


OJ 06 

- 

0 J 8 3 

0.4 57 

OjOO 0 


0327 

0329 

OJ 1 6 

0.23 3 

0311 

0 89 8 


0339 


OJ 5 4 


0315 


0 429 9 

04358 

0 J 7 3 

OjO 4 6 

042 34 

0 J9 9 


OJ 3 5 


043 7 2 


0X3 3 5 


0812 

0 J 5 9 

043 5 0 

-04)4 4 

OJ 94 

OJ4 9 


OS 71 


OS 0 0 


0350 


0.16 3 

0 JOS 

04) 1 4 

-04)7 6 

0113 

04)77 


OS 00 

— 

OS 6 4 


0100 


043 5 7 

04)0 4 

- 04) 7 8 

-0166 

0 JDOO 

- 04)50 

— 

0 J 3 0 

— 

0191 


015 0 

- 

04)1 3 

- 04)77 

-0153 

-081 2 

- OjO 35 

- 0.081 

- 

0J5 0 

- 

02 0 6 


0.2 0 5 

- 

0.0 3 9 

-04)9 0 

- 0.1 8 8 

- 0435 8 

- 0 4) 1 6 

- 04)5 9 

- 

0 J 6 4 

- 

02 2 1 


0315 


0113 

- 04) 4 7 

- OJ 0 1 

- 0 J62 

04300 

- 04)21 

“ 

04)9 2 


016 3 

OJ 40 

0.000 


0431 0 

04353 

0 j 32 

037 7 

04349 

0285 


0J41 


03 51 


0X315 


04332 

0185 

0.0 8 4 

- 04) 3 0 

043 2 5 

0 J80 


04370 

- 

04)4 9 


0.0 3 5 


0.1 5 6 

04)9 7 

0430 Q 

-04)9 4 

0 J 57 

OJO 3 

- 

04)03 

•* 

OJO 9 


0350 


OJ. 0 7 

0.05 6 

- 04)4 1 

- 0J2 5 

04) 57 

04)0 6 

- 

04)8 7 

- 

0J6 9 


0.0 7 5 


043 4 9 

- 0 .0 1 4 

- 0 J 2 8 

- 0 J 8 7 

04) 4 S 

- 04)1 7 

- 

0J1 9 

- 

O J 9 3 


0100 


04) 4 0 

- 0.0 2 2 

- OJ 26 

- 0 J 9 6 

04)40 

-OjOI 5 

- 

OJ 2 7 

. 

OJ 9 3 


0.153 


0.0 0 8 

- 0.0 37 

- 0 J 4 0 

- 0J32 0 

0 J33 6 

-04)23 

- 

0 J 3 6 

- 

0.2 2 2 


0350 

— 

0S2 1 

- 0435 1 

-OJ 3 5 

- 0.21 7 

04)01 

- 04)4 1 

— 

0 115 

. 

OJO 6 


OJOO 


- - - 

. - - 

- _ _ 

... 

-04)01 

- 04)21 

- 

04)7 7 

- 

0 J 4 7 


0400 


04)14 

- 04)2 1 

-043 7 3 

- 0212 

- 04)15 

- 04)39 

- 

04)97 

- 

0 J 4 7 


0500 


04)1 e 

- 0.00 7 

- 04) 55 

- n.10 5 

0431 8 

OjOO 0 

- 

04)4 5 

- 

04) 7 9 


0.6 0 0 


04)0 7 

- 04)1 8 

- 0.0 6 2 

-OJO 5 

04)23 

04)0 3 

- 

04)3 6 

- 

04)7 4 


0.6 97 


0 jO Q 9 

- 04)1 4 

- 043 57 

- 043 9 2 

043 40 

04)21 

- 

04)1 9 

- 

OS 5 2 


0810 

- 

0 45.0 6 

- 04)3 3 

- 04)7 4 

-mi< 

0 S 4 6 

04) 2 9 

— 

04)1 1 

- 

OS 4 9 


OS 3 7 

— 

OSD 3 

- 04)2 9 

- 04)7 0 

- OJ 0 9 

0431 7 

- OJOQ 6 

— 

04)5 5 

. 

OS 9 6 


085 0 

- 

0.009 

-04)32 

- 0.0 6 7 

- 0 J 1 1 

0.033 

04)00 

- 

04)4 9 

- 

04)9 0 


0875 


04)1 3 

- 04)1 1 

-04) 57 

- 04)9 7 

04)1 3 

- 04)1 3 

- 

04) 6 6 

- 

OJ 0 7 


0900 


043.3 6 

- 04)0 1 

- 04)4 5 

— 0 jQ 8 3 

04)4 6 

04)27 

— 

04)1 4 

— 

04) 5 8 


09 2 5 

— 

04>0 8 

- 0432 6 

- 04)6 9 

- OJO 7 

04) 33 

- 04)0 4 

- 

04)5 6 

- 

OJO 0 


09 5 0 

- 

043 3 1 

- 0435 5 

- 0 4)97 

-0130 

0.01 8 

- 04)0 8 


04360 


OJO 4 

0-334 

0300 


04333 

0437 9 

0.3 8 4 

0.4 0 0 

0.41 6 

0.41 5 


0.4 5 7 


6.41 9 


OjO 1 5 


0254 

0.21 5 

0 J 30 

OS 3 5 

0153 

0.26 8 


0 J 3 7 


OS 18 


0.0 3 4 


015 2 

OIOS 

043 00 

- 04) 9 2 

043 1 6 

012 7 

- 

04) 0 S 


OJ 1 4 


0353 


0.0 9 5 

04)32 

- ns 82 

-015 5 

04)76 

0.01 1 

- 

0J13 

- 

0199 


0150 


0.01 3 

- 0432 8 

- OJ 1 0 

- 08(1 1 

04)28 

- 0 .0 1 6 

- 

0.1 1 2 

- 

08 06 


030 0 


04)2 7 

04)0 0 

- 04) 54 

- 01 4 4 

OS 2 0 

- 04)0 6 

- 

04)8 0 


0J7S 


04 0 0 


04)38 

04)08 

- 04) 5 2 

- OJ 0 6 

0 JO 4 3 

04300 


04)4 7 

- 

OJ 1 1 


05 0 0 


0.0 4 5 

04)1 9 

-04)36 

- 04) 6 1 

- 043 1 2 

- 04)1 4 


04) 8 0 

- 

OJ 1 8 


0.60 0 


04)6 0 

04)26 

- 04) 16 

-04) 51 

- 04)04 

- 04)3 3 


04)79 

- 

0.118 


0.7 0 0 


04)6 2 

04329 

- 0.0 1 0 

- 04) 3 2 

- 04)0 3 

- 04) 3 2 


04)7 4 

- 

0.1 1 5 


0.7 5 0 


043 3 0 

0430 6 

-04) 37 

- 04) 7 1 

- OjOO 5 

- 04)31 

— 

04)8 1 

- 

OJ 2 1 


08 0 0 


0432 5 

- 04)0 2 

- O.o 4 6 

- 04) 8 4 

04)07 

- 0 4>U 7 

- 

04)4 5 


04)8 5 


0.8 8 3 


04)0 0 

-04)36 

- 04)71 

-0J0 7 

04)04 

- 04)0 9 

" 

04)4 6 

“ 

04)8 2 

0 J 03 

0.0 0 0 


0414 

0.4 4 9 

nj63 

0.4 0 0 

0429 

0 A6 9 


0.4 4 8 


njfle 


0315 


0436 0 

0431 0 

0.0 9 8 

- 04)0 7 

... 

... 


... 


... 

0104 

0325 


OJ 6 1 

0J3 3 

043 5 3 

- 04) 2 8 

0 J90 

0140 


04)6 1 

. 

04)2 3 


0350 


OJO 3 

0.07 4 

OS 24 

- 04)4 1 

04)53 

04)26 

- 

04)2 0 

- 

04) h 3 


0100 


04)62 

04)3 6 

- 043 30 

- 04) 9 8 

04)6-8 

04) x l 

- 

04)4 0 

- 

OJ tj 1 


0150 


043 5 9 

0433 4 

- 04) 4 2 

- 04) 9 6 

04)1 3 

- 0 .0 1 * 

- 

04»flg 

— 

0.1 4 1 

0388 

0353 


043 1 1 

- 0431 8 

-04)56 

- 04) 9 7 

04) 39 

04)1 1 

- 

04)32 

- 

0.0 4 5 

0.087 

030 2 


04)0 6 

" 04)1 1 

- 043 39 

- 04) 82 

04)7 0 

0 4)57 


0431 2 

- 

04) 1 0 

OjO 86 

03 98 


OjO 5 9 

04334 

04) 0 0 

- 04)5 5 

0 J03 

0.07 « 


04)2 6 

- 

04) 19 

0.0 8 8 

0 A 96 


04)6 0 

04)37 

- 04) 0 2 

- 04) 5 4 

OJOI 

04)7 7 


04) 2 7 

- 

0.0 t 6 

0360 

0801 


04311 

04)0 0 

- 04) 32 

- 04)6 3 

04)42 

04)27 

- 

0.0 0 1 

- 

0.0 2 0 

0375 

0.7 0 0 


04)0 4 

- 04)1 4 

-OjO 5 5 

- OjO 9 6 

- 04)09 

-04)86 

— 

04)67 

- 

0.1 0 4 

03)90 

0.7 5 0 

— 

04309 

- 04)3 0 

- 04)66 

- OJO 3 

- 04)3 3 

- 04337 

- 

04)74 

. 

OJO 7 

0106 

0804 


0.0 0 0 

- 04)2 5 

- OjO 56 

- 043 9 5 

0.0 1 7 

04307 

- 

04)2 6 


04) 5 9 

0130 

0849 


04)1 2 

- 04)0 2 

- OjO 3 8 

- 04) 7 9 

0 .0 6 4 

0.0 5 1 


04) 5 7 


OSO 7 

0137 

0.875 


OS 12 

04)04 

- OS 04 

- 04)0 6 

OS 70 

04)6 0 


04)6 3 


04) 81 


1 



3P 


IT 


NACA RM A56B03 


TABLE IU.~ EXPERIMENTAL PRESSURE COEFFICIENTS; M = 1-9 - Concluded 
(d) Lower surface, right wing panel 


¥ 


Without mifftllfi 

With nacelles | 

x/c 

a - -2.2° 

a - -0.1° 

a - k.2 1 

a - 8.4° 

a - -2.2° 

a - -0.1° 

a ■ ^*2° 

a - 8A° 

0 ^ 97 

0 x 100 

- 0272 

-0X68 

-0243 

0.262 

- 0X19 

- 0.23 4 

- 02 3 3 

04) 5 4 


OX 5 0 

- 0X6 2 

-0X64 

- 02 7 3 

0132 

- 0J3 3 4 

- 0.236 

- 019 5 

- ox 6 8 


0100 

- 0X6 1 

“0X6 4 

-014 7 

OJ. 3 8 

- OX 1 3 

- 0230 

- 0 1 8 0 

- OX 2 9 


0.4 0 0 

- 04)53 

“ 0X4 6 

-04) 7 2 

0104 

- 0142 

-0204 

- 01 5 7 

- 04)11 


0.60 0 

0.00 0 

- 04)4 4 

-04)0 6 

0X6 9 

0213 

04)84 

010 9 

02 5 3 

0^45 

oxas 

- 0X1 4 

“ 0179 

0X24 

0 .2? 0 

- 0187 

- 018 5 

- OX 6 8 

018 5 


0 X) 5 0 

- 0:35 0 

“0X16 

OX 14 

0 .207 

- OX 04 

- 017 5 

- OX 31 

01 8 0 


0150 

-0209 

- 020 5 

04)87 

0181 

- 02 39 

- 04)71 

0152 

018 9 


0 JO 0 

- 04)0 1 

0X1 6 

0X6 5 

0134 

- 0X40 

- 0X0 9 

0X67 

0331 


0.7 7 0 

- 0277 

“ 0X5 2 

OX 27 

0112 

- 0173 

- 015 6 

- OX 2 4 

OX 6 8 


(J^OO 

- 04) S 2 

“0X5 1 

04)17 

0X9 7 

- Oil 1 

- 010 7 

- 0X1 7 

04)4 S 


0275 

-04)77 

-04)48 

04)17 

OX 9 7 

- 0217 

- 0X7 9 

- 04) 01 

04)57 


Ol? 4 0 

- 04)8 4 

“0X6 6 

- OX 0 7 

0X7 4 

- 0134 

- 04)6 4 

OX 00 

04)3 3 

0.4 4< 

oxai 

- 02 3 8 

“ 0.12 9 

04)4 1 

0J307 

- OX 97 

"0X7 4 

0X0 2 

OX 8 6 


0.0 3 6 

- 0282 

“0133 

04)71 

0X08 

- 0233 

- 020 9 

- 04)33 

04)4 9 


0X1 60 

- 0X12 

“0X96 

04) 6 3 

OJ. 8 0 

“ 0145 

-0J.19 

- 0X56 

0X0 5 


0X79 

-0155 

“0X87 

0X80 

019 0 

- 01 38 

- Oil 2 

- OX 5 3 

0X0 9 


U X 99 

- 04)7 0 

0X1 6 

0.1 1 2 

0X13 

- 0X71 

- 04)6 2 

- 0X24 

0X4 4 


02.49 

-04)68 

- 04)14 

0.0 7 4 

027 6 

- 0217 

- 0X92 

- 04)1 6 

04) 5 6 


0194 

“0X66 

“0X18 

0X5 9 

014 5 

- 0X45 

- 0X29 

0X51 

02 3 6 


0X93 

- OX? 0 

“0X4 2 

ox 07 

0118 

- 0103 

- 0X7 5 

- 0X1 6 

ox 5 4 


0.6 0 1 

- 0X6 6 

“0X44 

OX 2 5 

010 5 

- 0X46 

0X7 8 

010 3 

02 8 O 


0.7 0 1 

- 04)7 1 

“0X45 

04) 1 5 

04) 92 

0X28 

04)64 

012 6 

CX3 0 8 


0.7 5 1 

- 04)7 3 

“ 0X4 7 

0X15 

0X9 4 

0X16 

0X55 

0114 

0.2 2 6 


0.7 9 2 

- OX 4 9 

“0X2 9 

OX 33 

010 5 

0X2 3 

0X55 

0114 

OX 6 0 


OX 14 

- OX 5 2 

“0X21 

04) 4 2 

010 6 

0X31 

0X4 2 

02 0 7 

OX 6 0 


0X5 0 

- 04)51 

-04)37 

04)36 

OX 9 3 

- 04)33 

- 04)1 6 

0X6 2 

043 10 


0900 

- 04)55 

“0X3 3 

OX 3 0 

010 0 

- 0X9 3 

- 0X7 8 

0X1 S 

02 3 7 


05 5 0 

-.04) 6 5 

“0X46 

0X15 

OX 8 8 

- 0 .0 8 1 

- 0X7 2 

OX 21 

013 5 

0234 

0X25 

- 04)55 

0X3 t 

0255 

0X6 8 

- 04)01 

04)92 

0283 

03 7 8 


0X50 

- 0X2 2 

0X4 2 

0144 

0X5 1 

0X11 

0X7 6 

01 6 6 

0X50 


0X75 

0X0 0 

0X43 

0.1 3 9 

0X5 0 

0X0 5 

0X40 

014 5 

0X47 


0.10 0 

- - - 

- - - 
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Figure 1.- Perspective of the model. 
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Figure 4.- Concluded 
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(a) M = 1.6 

Figure 8.- Comparison of the spanwise load distributions for the wing with and without nacelles. w 

ui 




"’■A WtJ - VUYN 


U) 

o 




ft 


(b) M = 1.9 
Figure 8.- Concluded. 
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